Repair of bone defects using adiposederived stem cells combined with alpha-tricalcium phosphate and gelatin sponge scaffolds in a rat model Objectives: This study aimed to evaluate the potential of adipose-derived stem -tricalcium phosphate ( -TCP) or gelatin sponge (GS) scaffolds for bone healing in a rat model. Material and Methods: with the scaffolds, empty or combined with ASCs. The results were analyzed by histology and histomorphometry on days seven, 14, 30, and 60. Results: treated with -TCP/ASCs, and on day 14 in the group treated with GS/ASCs, when compared with the groups treated with the biomaterials alone. Intense Conclusions: Our results showed that the use of ASCs combined with -TCP or -TCP scaffold suggests osteoconductive property that results in a biological support to the cells, whereas the GS scaffold functions just as a carrier. These results in vivo experimental rat models. These results suggest a new alternative for treating bone defects.
Isolation and characterization of adiposederived stem cells
Inguinal adipose tissue was collected from three rats and processed individually as previously described 1 .
The tissue was minced in phosphate buffered saline The cells were trypsinized, washed, and incubated for San Diego, CA) was used with the CellQuest software.
At least 10,000 events were collected. A commercially available re-absorbable gelatin sponge (GS, Cutanplast Standard, SP, Brazil) was also used in the experiments. Both types of scaffolds were analyzed by scanning electron microscopy (SEM), using a microscope Hitachi, model TM3000.
Combination of ASCs to biomaterials
ASCs were applied to the scaffolds by static seeding. Dry -TCP cylinders (3 mm widex5 mm deep)
or a corresponding volume of gelatin sponge were individually placed in wells of a 24-well culture plate.
ASCs were suspended in DMEM at 5x10 6 cells/mL, and to -TCP scaffolds was determined by incubation for 2 h the scaffolds were transferred to new wells with DMEM complemented with 10% FCS. The remaining, nonadhered cells were stained with Giemsa and counted, to determine the number of cells adhered to each scaffold.
For analysis of cell proliferation, the scaffolds were maintained for 3 d in 5% CO 2 at 37°C, and proliferation was assessed using the MTT test shown by the Student's t-test for paired samples and by the Bland-Altman plot.
Statistical analyses
Data are expressed as mean and standard deviation.
Differences among the groups were compared with the Student's t-test for independent samples, using the SPSS for Windows version 19.0. A p value <0.05 was
Results
Cultivation and characterization of rat adiposederived stem cells
As Figure 3 shows, cultivated rat ASCs show the characteristic fibroblast morphology and surface 
Production of -TCP scaffolds and analysis of cell adherence and proliferation
The -TCP scaffolds produced were analyzed by scanning electron microscopy (Figure 4a ), which revealed adequate porous structure, with a pore size On day seven, L-GS scaffolds were already surrounded cells. In these samples, the scaffolds were not visible after day 14.
Histomorphometric analyses
Histomorphometric analyses evaluated the size of the bone defects on days seven and 60 after treatment.
As presented in Table 1 , the presence of adipose-derived size of bone defects treated with -TCP scaffolds on day seven (p=0.016) or day 60 (p=0.042), as compared with defects treated with the scaffolds alone. On day 60, two of the four defects treated with ASC-loaded -TCP scaffolds were completely repaired. CORSETTI A, BAHUSCHEWSKYJ C, PONZONI D, LANGIE R, SANTOS LA, CAMASSOLA M, NARDI NB, PURICELLI E
